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(54) INK JET PRINTER 

(57)Abstract: 

PROBLEM TQ BE SOLVED: To provide an Inkjet printer in which image print 
using high viscosity ink can be carried out with stabilized accuracy. 
SOLUTION: A temperature sensor 45 for measuring the inner temperature of 
an ejection means 44 is provided in a recording head 4 and a maintenance 
means 3 is provided with means 36 for measuring the ejection velocity of a 
high viscosity ink drop being ejected from the ejection means 44. Based on |ZI 
the ejection velocity and measurements of temperature in the ejection means. 
44, temperature of the ejection means 44 and a voltage being applied thereto | 
are controlled thus optimizing the ejection velocity. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the ink jet printer which breathes out the high viscosity ink formed into low viscosity in 
connection with a temperature rise to a record medium, and forms an image in said record medium. The 
regurgitation means which turns to said record medium said high viscosity ink formed into low viscosity 
as an ink droplet according to generating of internal pressure, and carries out the regurgitation, The ink 
jet printer characterized by having a rate measurement means to measure the regurgitation rate of said 
ink droplet breathed out from said recording head, and the control means which controls said 
regurgitation means based on said regurgitation rate. 

[Claim 2] It is the Inkjet printer which breathes out the high viscosity ink formed into low viscosity in 
connection with a temperature rise to a record medium, and forms an image in said record medium. The 
recording head which turns to said record medium said high viscosity ink formed into low viscosity as an 
ink droplet according to generating of internal pressure, and carries out the regurgitation, A 
temperature-control means to adjust the temperature of said high viscosity ink in said recording head, 
The Inkjet printer characterized by having a rate measurement means to measure the regurgitation rate 
of said ink droplet breathed out from said recording head, and the control means which controls said 
temperature-control means based on said regurgitation rate. 

[Claim 3] The ink jet printer characterized by having the ink droplet sensor by which said rate 
measurement means detects passage of said ink droplet two pieces or the number of pieces beyond it in 
claim 1 or an ink jet printer given in 2. 

[Claim 4] either of claims 1-3 — the Inkjet printer characterized by equipping said air ejecting recovery 
means with said rate measurement means while having an air ejecting recovery means to collect said 
high viscosity ink in which said recording head carried out air ejecting at the time of the maintenance of 
said recording head in the Inkjet print of a publication. 

[Claim 5] Claims 1-4 are the Inkjet printers characterized by said high viscosity ink being UV ink in the 
Inkjet printer of a publication either. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet printer which breathes out the ink droplet of 

high viscosity ink to a record medium, and performs image printing. 

[0002] 

[Description of the Prior Art] An Inkjet printer prints an image to this record medium by moving a 
recording head on a record medium, turning an ink droplet to record media, such as paper, from a 
recording head, and permeating or fixing ink to discharge and this record medium. The recording head is 
equipped with a regurgitation means and a delivery equipped with the piezo-electric element. The 
regurgitation of the regurgitation means is carried out through a delivery by making ink into an ink 
droplet because internal pressure generates an electrical potential difference inside this regurgitation 
means according to deformation of the piezo-electric element by impression. Moreover, since an ink 
droplet does not spread in a record medium when high viscosity ink is used as ink, there is an advantage 
that clear printing can be performed. Here, as high viscosity ink, it is desirable that the viscosity in 30 
degrees C is 50 - 3000 mPa-s. More preferably, it is 50 - 1000 mPa-s. and is 100 - 500 mPa-s still 
more preferably. In 50 or less mPa-s, since it is easy to permeate, clear printing cannot be performed. 
Moreover, the smooth nature of image quality is lost in 3000 or more mPa-s. Furthermore, it is desirable 
that the viscosity in 60 degrees C is the liquid of 3 - 30 mPa^s. In less than 3 mPa-S, when a possibility 
of producing fault is in high-speed injection and 30 mPa-s is exceeded, there is a possibility that 
injection nature may deteriorate. Moreover, when breathed out from the recording head which especially 
consists of a piezo-electric element, it is desirable that viscosity is the liquid of 3 - 30 mPa-s. 
[0003] In order to form an image on a record medium in the precision stabilized as the data created 
beforehand, the migration on the record medium of a recording head needs to be interlocked with, and it 
is necessary to carry out the regurgitation of the ink droplet from a delivery appropriately. 
[0004] 

[Problem(s) to be Solved by the Invention] When performing image printing by irradiating ultraviolet rays 
at this image and stiffening UV ink after breathing out UV ink droplet with the property hardened by 
ultraviolet-rays (UV) exposure to this record medium to a record medium and forming an image, UV ink 
used for image formation is high viscosity ink. Such high viscosity ink has high viscosity at low 
temperature, and has the property in which the properties applied to viscosity according to the class 
(color) of ink differ at an elevated temperature while having the property of changing viscosity according 
to conditions, such as temperature, so that it may say that viscosity is low. In addition, there is a 
medium which consists of the quality of the material of the non-permeability for example, of a resin 
metallurgy group as a record medium which prints in UV ink besides the medium made of paper. 
[0005] By the way, in the conventional Inkjet printer, since the regurgitation conditions of UV ink 
droplet are fixed in case an image is formed using UV ink, the regurgitation rate of UV ink droplet 
breathed out from a delivery will be changed by viscous fluctuation of UV ink. In this case, since the 
timing of migration of a recording head and UV ink droplet adhesion in a record medium shifted, there 
was a trouble that an image could not be printed in a stable precision as the data which the user 
created. 

[0006] The purpose of this invention is offering the ink jet printer which can perform image printing to 

the record medium in high viscosity ink like for example, UV ink in a stable precision. 

[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention according to 
claim 1 It is the ink jet printer which breathes out the high viscosity ink formed into low viscosity in 
connection with a temperature rise to a record medium, and forms an image in said record medium. The 
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regurgitation means which turns to said record medium said high viscosity ink formed into low viscosity 
as an ink droplet according to generating of internal pressure, and carries out the regurgitation, It is 
characterized by having a rate measurement means to measure the regurgitation rate of said ink droplet 
breathed out from said recording head, and the control means which controls said regurgitation means 
based on said regurgitation rate. 

[0008] According to invention according to claim 1 , it can carry out by optimizing a regurgitation rate by 
continuing image printing in a stable precision to a record medium, without being influenced by the class 
of high viscosity ink. external conditions, etc. by measuring the regurgitation rate of a high viscosity ink 
droplet, feeding back the data of the obtained regurgitation rate, and controlling a regurgitation means. 
[0009] Invention according to claim 2 is an ink jet printer which breathes out the high viscosity ink 
formed into low viscosity in connection with a temperature rise to a record medium, and forms an image 
in said record medium. The recording head which turns to said record medium said high viscosity ink 
formed into low viscosity as an ink droplet according to generating of internal pressure, and carries out 
the regurgitation. It is characterized by having a temperature-control means to adjust the temperature 
of said high viscosity ink in said recording head, a rate measurement means to measure the regurgitation 
rate of said ink droplet breathed out from said recording head, and the control means that controls said 
temperature-control means based on said regurgitation rate. 

[0010] According to invention according to claim 2, it can carry out by continuing image printing in a 
stable precision to a record medium, without being influenced by the class of high viscosity ink, external 
conditions, etc. by measuring the regurgitation rate of a high viscosity ink droplet, basing the obtained 
regurgitation rate, controlling a temperature-control means, and optimizing a regurgitation rate. 
[0011] Invention according to claim 3 is characterized by equipping said rate measurement means with 
the ink droplet sensor which detects passage of said high viscosity ink droplet two pieces or the number 
of pieces beyond it in claim 1 or an ink jet printer given in 2. 

[0012] According to invention according to claim 3, the regurgitation rate of a high viscosity ink droplet 
measures the time of flight of this high viscosity ink droplet in fixed distance, and is measured by the 
simple and highly precise method of breaking this fixed distance by the time of flight obtained by 
measurement. Therefore, in addition to the effectiveness of claims 1 or 2. the ink jet printer which 
optimizes the regurgitation rate of a high viscosity ink droplet appropriately can be created simple. 
[0013] For invention according to claim 4, claims 1-3 are the ink jet printers characterized by equipping 
said air ejecting recovery means with said rate measurement means while having an air ejecting 
recovery means to collect said high viscosity ink in which said recording head carried out air ejecting at 
the time of the maintenance of said recording head in the ink jet print of a publication either. 
[0014] according to invention according to claim 4 — the effectiveness of claims 1 or 2 — in addition, a 
regurgitation rate can be optimized, without reducing the efficiency of printing by the activity which 
optimization of the regurgitation rate of a high viscosity ink droplet takes. That is, when a maintenance 
means or a head moisturization means performs air ejecting as part of a maintenance of a recording 
head, a regurgitation rate can be optimized [ a maintenance ] by equipping with a rate measurement 
means the part as for which the above-mentioned component carries out air ejecting. Moreover, when 
head carriage is equipped with a rate measurement means, a regurgitation rate can be optimized at any 
time also in the above-mentioned maintenance or printing. 

[0015] Invention according to claim 5 is characterized by said high viscosity ink being UV ink in any of 
claims 1-4. or the ink jet printer of a publication. 

[0016] According to invention according to claim 5. in addition to claim 1 or the effectiveness of 2. the 
Inkjet printer which can perform image printing in UV ink in a stable precision can be created. 
[0017] 

[Embodiment of the Invention] After making UV ink droplet which is a kind of high viscosity ink about 
the gestalt of operation of this invention adhere to a record medium M hereafter and performing image 
formation, the UV ink jet printer 1 which performs image printing by fixing this image by ultraviolet-rays 
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(UV) exposure is taken for an example, and it explains with reference to a drawing, the important section 
front view in which drawing 1 is the important section perspective view of the UV Inkjet printer 1 
concerning this invention, and drawing 2 shows the outline of the head carriage 2 of the UV Inkjet 
printer 1. and the maintenance means 3 — such — **. Moreover, drawing 3 is the perspective view of 
the recording head 4 of the UV Inkjet printer 1 concerning this invention, drawing 4 is the forward 
sectional view of a recording head 4, drawing 5 is the sectional side elevation of a recording head 4. and 
drawing 6 is the Important section block diagram of the UV Inkjet printer 1. 

[0018] The UV Inkjet printer 1 concerning this invention is equipped with the head carriage 2, the 
maintenance means 3, a recording head 4, the carriage rail 11. the guide member 12, the ink supply unit 
that is not illustrated, the head moisturization means 6, a control means 5, the UV irradiation means that 
is not illustrated, and is constituted. In case a conveyance means by which the record medium M which 
prints an image is not illustrated conveys the guide member 1 2. it shows a record medium M to it in the 
direction of the arrow head X in drawing 1 . the die length of the recording heads 4 and 4 and the 
scanning direction (the direction of the arrow head Y in drawing 1 ) of — where the guide member 12 
mentions the carriage rail 1 1 later — suitably — an amount — it has long die length and is installed In 
parallel to the arrow head Y in drawing 1 R> 1 above the guide member 12. The head carriage 2 
mentioned later is attached in the carriage rail 1 1 , and the head carriage 2 is guided in the direction of 
an arrow head Y. 

[001 9] The head carriage 2 arranges and contains the recording heads 4 and 4 later mentioned 
according to the number of colors used for image printing on a record medium M, the deliveries 41 and 
41 which mention two or more — later, and — to the down side. To the carriage rail 1 1, the head 
carriage 2 is attached in the direction of Y free [ migration ], and moves in the direction of Y by the 
carriage driving means which is not illustrated. 

[0020] It has deliveries 41 and 41, — , the ink inlet port 42, the field heaters (temperature-control 
means) 43 and 43 and the regurgitation means 44 and 44. — , a temperature sensor 45, and internal 
heater (temperature-control means) 47 grade, and a recording head 4 is constituted, as shown in 
drawing 3 -5. The ink inlet port 42 is drilled in one of the side faces of a recording head 4, and 
incorporates UV ink sent in from the ink supply unit which is not illustrated to the recording head 4 
interior. 

[0021] The regurgitation means 44 is the tubular object prepared in the recording head 4 interior, and 
drawing 4 and the lower limit in 5 serve as a delivery 41. [ two or more ] The regurgitation means 44 is 
equipped with the piezo-electric element which is not illustrated, for example. The regurgitation means 
44 and 44 and — receive impression of an electrical potential difference by control of the control means 
5 according to the Information on the image printed to a record medium M mentioned later. The 
regurgitation means 44 and 44 and — carry out the regurgitation of the UV ink droplets P and P and — 
from deliveries 41 and 41 and — while they change internal pressure according to deformation of the 
piezo-electric element accompanying impression of an electrical potential difference and incorporate UV 
ink. 

[0022] Two or more deliveries 41 and 41 and — are drilled in the nozzle plate 46 which makes a part of 
top face of the recording head 4 in drawing 2 , and when the internal pressure of the regurgitation 
means 44 rises as mentioned above, they turn and carry out the regurgitation of the UV ink droplets P 
and P and — which were breathed out from the regurgitation means to a record medium M. 
[0023] The field heater 43 and the internal heater 47 are temperature-control means, and adjust the 
temperature of UV ink within a recording head 4 and the regurgitation means 44. The field heaters 43 
and 43 are formed in the lateral portion of a recording head 4, and the internal heater 47 is installed in 
the recording head 47 interior with the wrap gestalt in the regurgitation means 44 and 44 and — . It is 
prepared in about 47 internal heater, and a temperature sensor 45 is transmitted to the control means 5 
which measures and mentions the temperature of UV ink within the regurgitation means 44 later 
indirectly by detecting the temperature near this. 
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[0024] Here, the location of the direction of the ink heads 4 and 4 and the arrow head X in drawing 1 on 
a record medium M of — is relatively changed by moving a record medium by the guide member 12. 
Moreover, the location of the direction of the ink heads 4 and 4 and the arrow head Y in drawing 1 on a 
record medium of — is changed because the ink heads 4 and 4 and the head carriage 2 which contained 

— move by the carriage driving means in the carriage rail 1 1 top. The above-mentioned guide member 
12 and a carriage driving means are interlocked with, and the UV ink droplets P and P and the image of 

— which consists of the aggregate are formed on a record medium M by carrying out the regurgitation 
in the UV ink droplets P and P and — from the ink heads 4 and 4 and — . 

[0025] Near the bottom of carriage rail 1 1 end, the maintenance means 3 approaches with the guide 
member 12. is established, is equipped with the suction caps 31 and 31, — , a suction pump 32, the 
waste ink tank 33, the air ejecting receiver 34 and the blade section 35, and rate measurement means 
36 grade, and is constituted. The maintenance means 3 performs deliveries 41 and 41 and discharge- 
condition maintenance of — so that a clear image can be printed to a record medium M by removing the 
residual of generating of the air bubbles in the deliveries 41 and 41 of a recording head 4 and — , blinding, 
and UV ink to a nozzle plate 46 etc. 

[0026] Two or more suction caps 31 and 31 and — are prepared in the recording heads 4 and 4 in 
drawing 2 , and — bottom. The suction cap 31 covers a nozzle plate 46. and attracts UV ink which 
remains to deliveries 41 and 41. — . a nozzle plate 46. The suction pump 32 is installed between the 
suction caps 31 and 31, — , the waste ink tank 33 mentioned later, and generates a suction force for the 
suction caps 31 and 31 and — to attract deliveries 41 and 41 and — . The blade section 35 is installed in 
the direction of Y free [ migration ], and wipes off the suction caps 31 and 31, UV ink which adhered to 

— behind at deliveries 41 and 41. — . a nozzle plate 46. 

[0027] A discharge-condition maintenance activity is completed after completing an above-mentioned 
activity by carrying out air ejecting of the UV ink droplet from deliveries 41 and 41 and — , and filling the 
regurgitation means 44 with UV ink without air bubbles or contaminant mixing. At this time, the air 
ejecting recovery means 34 introduces and collects from deliveries 41 and 41 and — UV ink by which 
air ejecting is carried out to the waste ink tank 33. The air ejecting recovery means 34 is equipped with 
air ejecting tubing 34b which opens for free passage air ejecting receiver 34a and air ejecting receiver 
34a with the configuration which receives UV ink by which air ejecting was carried out, and which the 
top face opened, for example which are a box-like object, and the waste ink tank 33, and is constituted, 
and deliveries 41 and 41 and the high viscosity ink by which air ejecting was carried out from — are 
collected. 

[0028] The waste ink tank 33 is the air ejecting receiver 34 and a tank open for free passage while they 
are open for free passage through a suction pump 32 with the suction caps 31 and 31 and — . The waste 
ink tank 33 stores UV ink which won popularity by the suction caps 31 and 31, UV ink attracted by — , 
and air ejecting receiver 34a. 

[0029] The rate measurement means 36 is equipped with phase sensor 36a and TOP (Time of Flight) 
sensor 36b, and is constituted. Phase sensor 36a is installed in the air ejecting receiver 34a inside 
surface part bottom, and TOP sensor 36b is installed in the direction bottom of a fixed distance vertical 
from phase sensor 36a of this air ejecting receiver 34a inside surface part. Phase sensor 36a and TOP 
sensor 36b detect this passage by the optical approach, in case deliveries 41 and 41 and UV ink droplet 
breathed out from — pass through the same height location as self. 

[0030] The regurgitation rate measurement of UV ink droplet by the rate measurement means 36 
measures the time of flight when UV ink takes between phase sensor 36a and TOP sensor 36b to fly 
from the time difference as which phase sensor 36a and TOP sensor 36b detect passage of UV ink 
droplet, respectively, and is called for by breaking this distance by this time of flight. 
[0031] The head moisturization means 6 is equipped with the recording heads 4 and 4 with which the 
head carriage 2 was equipped, the same moisturization caps 61 and 61 of a number as — , and — , and is 
constituted, and near the bottom of the edge of the opposite side, the maintenance means 3 of the 
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carriage rail 11 approaches with the guide member 12, and is established. The head moisturization 
means 6 performs moisturization of recording heads 4 and 4 and — by covering the head sides 46 and 
46 and — by the moisturization caps 61 and 61 and — , when recording heads 4 and 4 and — are in a 

standby condition. 

[0032] A control means 5 controls the UV ink jet printer 1. A control means 5 is equipped with CPU 
(Central Processing Unit)51, ROM (Read Only Memory)52, RAM (Random Access Memory)53. and 
interface 54 grade, is constituted, and controls each component of the UV ink jet printer 1. The control 
means 5 is connected with each component of the head carriage 2, recording heads 4 and 4, — , 
maintenance means 3 grade through the interface 54. 

[0033] CPU51 performs various judgments based on the information transmitted from the information 
memorized by ROM52 and RAM53 and the temperature sensor 45. and the rate measurement means 36 
grade, and controls the regurgitation means 44 and field heater 43 grade. The data of the relation 
between the temperature in various UV ink used for image printing, and the applied voltage to the 
regurgitation means 44 and the regurgitation rate from a delivery 41 are memorized by ROM52. 
Moreover, the data of the image printed on a record medium M etc. are memorized by RAM52. 
[0034] Next, optimization of UV ink regurgitation rate in the recording head 4 in the UV ink jet printer 1 
applied to this invention with reference to drawing is described. 

[0035] In optimization of a regurgitation rate, air ejecting by the recording head 4 is performed first. By 
the carriage driving means which is not illustrated, the recording head 4 which performs regurgitation 
rate optimization is arranged in the air ejecting receiver 34a upper part of the maintenance means 3, and 
air ejecting of the UV ink droplets P and P and — is carried out from a recording head 4. In the case of 
air ejecting, the regurgitation rate of breathed-out UV ink droplet P is measured with the rate 
measurement means 36, and the obtained rate data are transmitted to a control means 5. Moreover, 
[ regurgitation rate measurement ], a temperature sensor 45 measures the temperature in a recording 
head 4, and the obtained temperature data are transmitted to a control means 5. In CPU51 of a control 
means 5, the temperature of UV ink of the regurgitation means 44 interior is presumed based on the 
temperature data transmitted from the temperature sensor 45. 

[0036] In CPU51. the optimal temperature and applied voltage are determined based on the regurgitation 
rate of UV ink obtained as mentioned above, the measurement data of temperature, the temperature of 
UV ink memorized by ROM52 and the applied voltage of the regurgitation means 44, and the data of 
relation with the regurgitation rate of UV ink droplet. In addition, what was experimentally called for 
about various UV ink which uses for printing the above-mentioned data memorized by ROM52 is used. 
[0037] CPU51 controls the field heaters 43 and 43 and the internal heater 47 based on the temperature 
actual measurement transmitted from a temperature sensor 45, makes the above-mentioned optimum 
temperature reach, and maintains the temperature of UV ink of the regurgitation means 44 interior. By 
the temperature of the regurgitation means 44 interior being stabilized in optimum temperature, a 
recording head 4 will be in the condition in which image formation is possible. In this condition, CPU51 
carries out impression by the above-mentioned optimal applied voltage to the regurgitation means 44, 
and advances the image printing activity to a record medium M. 

[0038] In the case of air ejecting, when the measured value of the regurgitation rate of UV ink droplet P 
Is later than the optimal regurgitation rate for printing, it carries out whether the electrical potential 
difference impressed to the piezo-electric element of the regurgitation means 44 is made higher than 
the time of air ejecting, or temperature in the regurgitation means 44 of UV ink is made high, and the 
viscosity of UV ink is reduced, and, specifically, a regurgitation rate is raised to the optimal value. 
[0039] On the other hand, in the case of air ejecting, when the measured value of the regurjgitation rate 
of UV ink droplet P is quicker than the optimal regurgitation rate for printing, it carries out whether the 
electrical potential difference impressed to the above-mentioned piezo-electric element is made lower 
than the time of air ejecting, or temperature in the regurgitation means 44 of UV ink is made low, and 
the viscosity of UV ink is raised, and a regurgitation rate is reduced to the optimal value. 
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[0040] Henceforth, above-mentioned regurgitation rate measurement and adjustment of the applied 
voltage of a piezo-electric element and UV ink temperature are repeated by suitable frequency during 
printing. 

[0041] In addition, optimization of a regurgitation rate is not restricted to the approach of adjusting 
either the above-mentioned applied voltage or the above-mentioned temperature. For example, in case 
a regurgitation rate is raised, the approach of combining suitably adjustment actuation of applied voltage, 
such as making temperature of UV ink high for applied voltage [ things ] highly, and adjustment actuation 
of the temperature of U V ink may be taken. 

[0042] Thus, based on the measured value of the regurgitation rate of UV ink droplet P breathed out 
from a delivery 41, or the temperature of UV ink in the regurgitation means 44, control of the 
regurgitation means 44 or a temperature-control means (the field heaters 43 and 43, internal heater 47) 
is performed, by optimizing the regurgitation rate of UV ink droplet P, the migration on the record 
medium M of a recording head 4 can always be interlocked with appropriately, and the UV ink droplet P 
regurgitation can be performed. Therefore, without being influenced by the class and external conditions 
of UV ink, it can continue as the data created beforehand in a stable precision, and printing to the 
record medium M using UV ink can be carried out to it. 

[0043] Moreover, since the simple principle of measuring the time of flight between fixed distance using 
two sensors (phase sensor 36a and TOF sensor 36b) is used for the measurement means 36 used for 
the regurgitation rate measurement of temperature and UV ink droplet which applied-voltage 
optimization takes, it can measure the above-mentioned regurgitation rate measurement simple and with 
high precision. Therefore, UV ink jet printer which optimizes the regurgitation rate of UV ink droplet 
appropriately can be created simple. 

[0044] Furthermore, since the above-mentioned measurement means 36 is formed in the maintenance 
means 3, the regurgitation rate optimization activity of UV ink droplet can be done in the case of the air 
ejecting which is a part of a maintenance of a recording head 4. Therefore, in the UV ink jet printer 1 
concerning this invention, regurgitation rate optimization of UV ink droplet can be performed, without 
reducing the effectiveness of printing. Since the regurgitation rate of UV ink droplet P is measured 
according to the case where in addition to it the measurement means 36 is near the record-medium M, 
and it is breathed out towards a record medium M from a delivery 41. and. well similar conditions, the 
regurgitation rate of UV ink droplet P can be measured in a high precision. Therefore, a regurgitation 
rate can be more effectively optimized by feeding back this rate data, and image printing in UV ink using 
the UV ink jet printer 1 can be performed in the precision stabilized further. 

[0045] In addition, the ink jet printer concerning this invention is not restricted to the thing using UV ink 
like the above-mentioned UV ink jet printer 1. This invention is applicable also to the Inkjet printer 
using high viscosity ink other than UV ink. 

[0046] Moreover, optimization of the regurgitation rate of UV ink droplet is good also as what controls 
either not only of what controls both temperature of UV ink within the applied voltage to the 
regurgitation means 44. and the regurgitation means 44 but the above-mentioned applied voltage or the 
above-mentioned temperature. 

[0047] Moreover, the rate measurement means 36 is installed in the maintenance section 3. For example, 
as long as the head moisturization means 6 performs air ejecting which is a part of a maintenance of a 
recording head 4, the rate measurement means 36 may be installed in the air ejecting recovery means 
34 with which this head moisturization means 6 was equipped. 

[0048] Moreover, it is good also as forming the rate measurement means 36 in the head carriage 2. In 
this case, it can also perform performing optimization of a regurgitation rate [ the maintenance of a 
recording head 4 ] during printing. 

[0049] In addition, as for the rate measurement means 36. what is constituted from two photo sensors 
(phase sensor 36a and TOF sensor 36b) as mentioned above is good also as what does not restrict but 
measures the time of flight of UV ink droplet P using three or more sensors. Moreover, as for the rate 



-8- 



measurement means 36. what measures the'time of flight of UV ink droplet P, and obtains a 
regurgitation rate is good also as what does not restrict, for example, measures the Doppler effect and 
obtains a regurgitation rate. 

[0050] Moreover, the ink jet printer concerning this invention is not restricted to what performs UV ink 
regurgitation by the piezo-electric element. For example, it is good also as what carries out the 
regurgitation with heating of UV ink at a heater. 
[0051] 

[Effect of the Invention] According to invention according to claim 1 , image printing can be performed in 
a stable precision to a record medium, without being influenced by the class of high viscosity ink, 
external conditions, etc. by optimizing the regurgitation conditions of a regurgitation means. 
[0052] According to invention according to claim 2. image printing can be performed in a stable precision 
to a record medium, without being influenced by the class of high viscosity ink, external conditions, etc. 
by optimizing the temperature of high viscosity ink. 

[0053] According to invention according to claim 3, the Inkjet printer which optimizes the regurgitation 
rate of a high viscosity ink droplet appropriately can be created simple. 

[0054] According to invention according to claim 4. the regurgitation rate of a recording head can be 
measured in a high precision, without reducing the efficiency of printing. Therefore, image printing can be 
performed in the precision stabilized more in high efficiency. 

[0055] According to invention according to claim 5, image printing in UV ink can be performed in a stable 
precision. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section perspective view showing the configuration of the UV ink jet 
printer 1 concerning this invention. 

[Drawing 2] It is the important section front view showing the configuration of the UV ink jet printer 1 
concerning this invention. 

[Drawing 3] It is the perspective view showing the recording head 4 applied to the UV Inkjet printer 1 
concerning this invention. 

[Drawing 4] It is the forward sectional view showing the recording head 4 applied to the UV ink jet 
printer 1 concerning this invention. 

[Drawing 5] It is. the sectional side elevation showing the recording head 4 applied to the UV ink jet 
printer 1 concerning this invention. 

[Drawing 6] It is the important section block diagram showing the configuration of the UV ink jet printer 
1 concerning this invention. 



-9- 



[Description of Notations] 

1 UV Ink Jet Printer (Ink Jet Printer) 

2 Head Carriage 

3 Maintenance Means 

4 Recording Head 

5 Control Means 

1 1 Carriage Rail 

12 Guide Member 

34 Air Ejecting Recovery Means 
36 Rate Measurement Means 

43 Field Heater (Temperature-Control Means) 

44 Regurgitation Means 

45 Temperature Sensor 

47 Internal Heater (Temperature-Control Means) 

M Record medium 

P UV ink (high viscosity ink) drop 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 1 7 of Patent Law 
[Section partition] The 4th partition of the 2nd section 
[Publication date] June 2. Heisei 1 7 (2005. 6.2) 

[Publication No.] JP.2003-136696,A (P2003-136696A) 
[Date of Publication] May 14, Heisei 15 (2003. 5.14) 

[Application number] Application for patent 2001-335346 (P2001 -335346) 

[The 7th edition of International Patent Classification] 

B41J 2/01 

B41J 2/015 

B41J 2/18 

841 J 2/185 

[n] 

841 J 3/04 101 Z 

841 J 3/04 102 R 

841J 3/04 103 S 



-10- 



♦ • • 

[Procedure revision] 

[Filing Date] August 9. Heisei 16 (2004. 8.9) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] 

It is the ink jet printer which breathes out the high viscosity ink formed into low viscosity in connection 
with a temperature rise to a record medium, and forms an image in said record medium. 
A recording head equipped with the regurgitation means which turns to said record medium said high 
viscosity ink formed into low viscosity as an ink droplet according to generating of internal pressure, and 
carries out the regurgitation. 

An air ejecting recovery means to collect said high viscosity ink in which said recording head carried out 
air ejecting at the time of the maintenance of said recording head, 

A rate measurement means to measure the regurgitation rate of said ink droplet with which said air 
ejecting recovery means was equipped and which was breathed out from said recording head, and the 
control means which controls said regurgitation means based on said regurgitation rate of said ink 
droplet measured by said rate measurement means, 
The ink jet printer characterized by preparation ******. 
[Claim 2] 

It is the ink jet printer which breathes out the high viscosity ink formed into low viscosity in connection 

with a temperature rise to a record medium, and forms an image in said record medium. 

The recording head which turns to said record medium said high viscosity ink formed into low viscosity 

as an ink droplet according to generating of internal pressure, and carries out the regurgitation. 

An air ejecting recovery means to collect said high viscosity ink in which said recording head carried out 

air ejecting at the time of the maintenance of said recording head. 

A temperature-control means to acijust the temperature of said high viscosity ink in said recording head, 
A rate measurement means for said air ejecting recovery means to be equipped with, and to measure 
the regurgitation rate of said ink droplet. 

The control means which controls said temperature-control means based on said regurgitation rate of 
said ink droplet measured by said rate measurement means, 
The ink Jet printer characterized by preparation 
[Claim 3] 

The Inkjet printer characterized by having the ink droplet sensor by which said rate measurement 
means detects passage of said ink droplet two pieces or the number of pieces beyond it in claim 1 or an 
ink Jet printer given in 2. 
[Claim 4] 

The ink Jet printer characterized by said high viscosity ink being UV ink in an InkJet printer given in any 

1 term of claims 1-3. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0007 

[Method of Amendment] Modification 

[The contents of amendment] 

[0007] 

[Means for Solving the Problem] 
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In order to attain the above-mentioned purpose, invention according to claim 1 is characterized by 
having the following. A recording head equipped with the regurgitation means which turns to said record 
medium said high viscosity ink which is the ink jet printer which breathes out the high viscosity ink 
formed into low viscosity in connection with a temperature rise to a record medium, and forms an image 
in said record medium, and was formed into low viscosity as an ink droplet according to generating of 
internal pressure, and carries out the regurgitation An air ejecting recovery means to collect said high 
viscosity ink in which said recording head carried out air ejecting at the time of the maintenance of said 
recording head A rate measurement means to measure the regurgitation rate of said ink droplet with 
which said air ejecting recovery means was equipped and which was breathed out from said recording 
head, and the control means which controls said regurgitation means based on said regurgitation rate of 
said ink droplet measured by said rate measurement means 
[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0008 
[Method of Amendment] Modification 
[The contents of amendment] 
[0008] 

According to invention according to claim 1, a regurgitation rate can be optimized by measuring the 
regurgitation rate of a high viscosity ink droplet, feeding back the data of the obtained regurgitation rate, 
and controlling a regurgitation means. It can carry out by this continuing image printing in a stable 
precision to a record medium, without being influenced by the class of high viscosity ink, external 
conditions, etc. 

Moreover, when a maintenance means or a head moisturization means performs air ejecting as part of a 

maintenance of a recording head, in parallel to a maintenance, a regurgitation rate can be optimized by 

equipping with a rate measurement means the part as for which the above-mentioned component 

carries out air ejecting. Moreover, when head carriage is equipped with a rate measurement means, a 

regurgitation rate can be optimized at any time also in the above-mentioned maintenance or printing. It 

can carry out without reducing by this the efficiency of printing by the activity which optimization of the 

regurgitation rate of a high viscosity ink droplet takes, and it becomes possible to perform image printing 

in the precision stabilized more in high efficiency. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0009 

[Method of Amendment] Modification 

[The contents of amendment] 

[0009] 

According to invention according to claim 2 

It is the ink jet printer which breathes out the high viscosity ink formed into low viscosity in connection 
with a temperature rise to a record medium, and forms an image in said record medium. The recording 
head which turns to said record medium said high viscosity ink formed into low viscosity as an ink 
droplet according to generating of internal pressure, and carries out the regurgitation. An air ejecting 
recovery means to collect said high viscosity ink in which said recording head carried out air ejecting at 
the time of the maintenance of said recording head, A temperature-control means to adjust the 
temperature of said high viscosity ink in said recording head. It is characterized by having prepared for 
said air. ejecting recovery means, and having a rate measurement means to measure the regurgitation 
rate of said ink droplet, and the control means which controls said temperature-control means based on 
said regurgitation rate of said ink droplet measured by said rate measurenient means. 
[Procedure amendment 5] 
[Document to be Amended] Specification 
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[Item(s) to be Amended] 0010 
[Method of Amendment] Modification 
[The contents of amendment] 
[0010] 

According to invention according to claim 2, a regurgitation rate can be optimized by measuring the 
regurgitation rate of a high viscosity ink droplet, basing the obtained regurgitation rate, and controlling a 
temperature-control means. It can carry out by this continuing image printing in a stable precision to a 
record medium, without being influenced by the class of high viscosity ink, external conditions, etc. 
Moreover, when a maintenance means or a head moisturization means performs air ejecting as part of a 
maintenance of a recording head, in parallel to a maintenance, a regurgitation rate can be optimized by 
equipping with a rate measurement means the part as for which the above-mentioned component 
carries out air ejecting. Moreover, when head carriage is equipped with a rate measurement means, a 
regurgitation rate can be optimized at any time also in the above-mentioned maintenance or printing. It 
can carry out without reducing by this the efficiency of printing by the activity which optimization of the 
regurgitation rate of a high viscosity ink droplet takes, and it becomes possible to perform image printing 
in the precision stabilized more in high efficiency. 
[Procedure amendment 6] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0013 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 7] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0014 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 8] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0015 

[Method of Amendment] Modification 

[The contents of amendment] 

[0015] 

Invention according to claim 4 is characterized by said high viscosity ink being UV ink in an ink jet 

printer according to claim 1 to 3. 

[Procedure amendment 9] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 001 6 

[Method of Amendment] Modification 

[The contents of amendment] 

[0016] 

According to invention according to claim 4, in addition to the effectiveness of claims 1-3, the ink jet 

printer which can perform image printing in UV ink in a stable precision can be created. 

[Procedure amendment 10] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0017 

[Method of Amendment] Modification 

[The contents of amendment] 
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[0017] 

[Embodiment of the Invention] 

After making UV ink droplet which is a kind of high viscosity ink about the gestalt of operation of this 
invention adhere to a record medium M hereafter and performing image formation, the UV ink jet printer 
1 which performs image printing by fixing this image by ultraviolet-rays (UV) exposure is taken for an 
example, and it explains with reference to a drawing. Drawing 1 is the important section perspective view 
of the UV ink jet printer 1 concerning this invention, and drawing 2 is the important section front view 
showing the outline of the head carriage 2 of the UV ink jet printer 1, and the maintenance means 3. 
Moreover, drawing 3 is the perspective view of the recording head 4 of the UV ink jet printer 1 
concerning this invention, drawing 4 is the forward sectional view of a recording head 4. drawing 5 is the 
sectional side elevation of a recording head 4, and drawing 6 is the important section block diagram of 
the UV ink jet printer 1. 
[Procedure amendment 11] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0025 
[Method of Amendment] Modification 
[The contents of amendment] 
[0025] 

Near the bottom of carriage rail 1 1 end, the maintenance means 3 approaches with the guide member 12, 

is established, is equipped with the suction caps 31 and 31, — , a suction pump 32, the waste ink tank 33, 

the air ejecting recovery means 34 and the blade section 35, and rate measurement means 36 grade, 

and is constituted. The maintenance means 3 performs deliveries 41 and 41 and discharge-condition 

maintenance of — so that a clear image can be printed to a record medium M by removing the residual 

of generating of the air bubbles in the deliveries 41 and 41 of a recording head 4 and — , blinding, and UV 

ink to a nozzle plate 46 etc. 

[Procedure amendment 12] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0028 

[Method of Amendment] Modification 

[The contents of amendment] 

[0028] 

The waste ink tank 33 is air ejecting receiver 34a and a tank open for free passage while they are open 

for free passage through a suction pump 32 with the suction caps 31 and 31 and — . The waste ink tank 

33 stores UV ink which won popularity by the suction caps 31 and 31, UV ink attracted by — , and air 

ejecting receiver 34a. 

[Procedure amendment 13] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0033 

[Method of Amendment] Modification 

[The contents of amendment] 

[0033] 

CPU51 performs various judgments based on the information transmitted from the information 
memorized by ROM52 and RAM53 and the temperature sensor 45. and the rate measurement means 36 
grade, and controls the regurgitation means 44 and field heater 43 grade. The data of the relation 
between the temperature in various UV ink used for image printing, and the applied voltage to the 
regurgitation means 44 and the regurgitation rate from a delivery 41 are memorized by ROM52. 
Moreover, the data of the image printed on a record medium M etc. are memorized by RAM53. 
[Procedure amendment 14] 
[Document to be Amended] Specification 
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[Item(s) to be Amended] 0043<BR> [Method of Amendment] Modification 

[The contents of amendment] 

[0043] 

Moreover, since the simple principle of measuring the time of flight between fixed distance using two . 

sensors (phase sensor 36a and TOF sensor 36b) is used for the rate measurement means 36 used for 

the regurgitation rate measurement of temperature and UV ink droplet which applied-voltage 

optimization takes, it can measure the above-mentioned regurgitation rate measurement simple and with 

high precision. Therefore, UV Inkjet printer which optimizes the regurgitation rate of UV ink droplet 

appropriately can be created simple. 

[Procedure amendment 15] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0044 

[Method of Amendment] Modification 

[The contents of amendment] 

[0044] 

Furthermore, since the above-mentioned rate measurement means 36 is formed in the maintenance 
means 3, the regurgitation rate optimization activity of UV ink droplet can be done in the case of the air 
ejecting which is a part of a maintenance of a recording head 4. Therefore, in the UV Inkjet printer 1 
concerning this invention, regurgitation rate optimization of UV ink droplet can be performed, without 
reducing the effectiveness of printing. Since the regurgitation rate of UV ink droplet P is measured 
according to the case where in addition to it the rate measurement means 36 is near the record- 
medium M. and it is breathed out towards a record medium M from a delivery 41, and. well similar 
conditions, the regurgitation rate of UV ink droplet P can be measured in a high precision. Therefore, a 
regurgitation rate can be more effectively optimized by feeding back this rate data, and image printing in 
UV ink using the UV Inkjet printer 1 can be performed in the precision stabilized further. 
[Procedure amendment 16] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0051 
[Method of Amendment] Modification 
[The contents of amendment] 
[0051] 

[Effect of the Invention] 

According to invention according to claim 1 , image printing can be performed in a stable precision to a 
record medium, without being influenced by the class of high viscosity Ink, external conditions, etc. by 
optimizing the regurgitation conditions of a regurgitation means. 

Moreover, the regurgitation rate of a recording head can be measured In a high precision, without 

reducing the efficiency of printing. Therefore, image printing can be performed in the precision stabilized 

more in high efficiency. 

[Procedure amendment 1 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0052 

[Method of Amendment] Modification 

[The contents of amendment] 

[0052] 

According to invention according to claim 2, image printing can be performed in a stable precision to a 
record medium, without being Influenced by the class of high viscosity Ink, external conditions, etc. by 
optimizing the temperature of high viscosity ink. 

Moreover, the regurgitation rate of a recording head can be measured in a high precision, without 
reducing the efficiency of printing. Therefore, image printing can be performed in the precision stabilized 
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more in high efficiency. 
[Procedure amendment 1 8] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0054 
[Method of Amendment] Deletion 
[The contents of amendment] 

[Procedure amendment 1 9] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0055 

[Method of Amendment] Modification 

[The contents of amendment] 

[0055] 

According to invention according to claim 4, image printing in UV ink can be performed in a stable 
precision. 



[Translation done.] 
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[0 0 3 7] CPUS H4. _mS-fe>'f-.4 5*»fci^$ 

ttssaanaifliJ-s-^v^Tffi t-^ 43,4 ssu^rtss 

\L — fAl -^Vm LXetffi^S 4 .4.rtgB<^U V ^'i? O 

4 ttiii«?K^^ll^ii|^i«S i: * 5, - <p4ftfl8re. .CPUS 
1 t4iJtm#©4 4 Jilsa^W^Etc iSPPinSrfT* 
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i>JgV^^s n±m¥l& 4 4 (D erc/*^}cfp*pr 
Sr^ntmro^J; ^ i>Si<rt-2>*\ UV'i':^i!'.W5tm¥S; 
4 4 t;i*3Jt5JaS5r^< LTU V-C Vi> ©*6tt$r{ST$ 

[ 0 0 3 91 — ^et.m©^. uv-f VrJ'kpootlll 
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( 0 0 4 0.1 etl^. fpjiiijf^lltt.^ -hxBC.otffl^^jllJt 
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<D^<om%m.\^^^^ ^-c, etm#s 4.4 ^ms^ps 

*a (ffi t — 4 3 V . 4 3 , -rt^B t -1? 47) (OftiJPSr 
tT'fcv v y V-r i^^J' }SP<DBttiliakc»*®'{t;^^^T''i 5» 
-e, U V -< i< P nt ttl 5r . . ,|B®-» y K 4 .©IB®i«<*M 

ioT, UV-f >^^'SrfflV\fclS0:ji{*tM---©PBiBaSr, U 
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sMiciiimjiJfi^a®j^ yw y 
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[0 0 5 1-1 - - . 
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[SB] *^Wfc#5UV-i'v^'i^:ns/ hT'y !»;: 

[041 3^^5g(C'»2,UV-Y Vi^v'a.s/ hT'y Vi? lie: 
3gffl$tb5l2fik--S' K4 ^*-t-iE^ti0T'fc5. 
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